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(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery using a lithium-transition 
metal compound oxide as a positive-electrode active material, and having small internal 
resistance and good charging/discharging cycle characteristics. 

SOLUTION: Two or more kinds of elements (including at least Ti) selected from among Li, Fe, 
Mn, Ni, Mg, Zn, B, Al, Co, Cr, Si. Ti, Sn, P, V, Sb, Nb, Ta, Mo. and W are substituted for part of a 
transition element, Co or Ni, contained in lithium cobaltate (LiCo02) or lithium nickelic oxide 
(LiNi02) used as a positive-electrode active material. M is a substitution element, M^Co or Ni, 
and Z stands for a substitution quantity. 
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50 ii, 0. oos^z^o. 3 0j5i^{:feSi<l:W* 



-3- 



5 

L<, 0. 0 5<Z^0. 3t^0H*£SS/c-£tf, Mt-£F 

[0017] ±*Lfc*j6w<&y ^^An*m?&«cffl 

l^bixSL iMzC oi-z02XliL i Mz N i I -z O2 it, 

RffcSfflftu eoot-iooot^Kl-c, 5 

OOOt, 5^W-5 0B$P H li:t5c 
[0 0 18] 

v^Tf*, 3^h8!/f (L1C0O2) fcLO* 
ny^vuffey (L i N i O2) 4»tf>*»7Gg|iC o 

t> L< f*N i <7}-£tf£, 2««»±«s*-eit*Lrft 
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iMzN i i-zOz^fCigf^Tcit^ao {&U C 
o, S nt£OV*Tli+ 2flfiO»g\ Fe, SbMTi 
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T i ^CCOJ: 9^^Hfffi^t6«it'L i M 
z C o i-z02XteL i MzN i i-z02tlC@^Ltl^I 
^(Cte, T i <D^mm~t+ 3-+40Bt45. * 
fc, FeTU + 2«&+3ffi*)MP!*«fcS^*9, * 

t i>$$bthX\<^btz#), F e COL i MzC oi-zOzXtt 
^0 L i Mz N i i-z02^T'CO^iSHffigcte, +2 -+4^^ 
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oXfiN i £<DP^<Dd#iit?)Sffift9^< ft 9 * MT<v& 

fa£#l<^:&T\ ftJSfc«&*9igUTo-tfc. m^B&£ 
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i 02|COV>T 1 bP«T*^>5r £ttV^5£-CfcftV\, 
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5d<t<!:ft-5 0 ^ 5 LTilSSWld, licOL i + ^Mn 

3 + (:tt^oT|gt6 Mn 3 + li 3 £f«'>-T 
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b*Z 0 
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ZZbbteZo 
[00 3 4] 0»Jx.f;f, 2fi(DMn 3+ $:li(DLi + <i: 

<DMn 3 + <7>fl£'>#(Clt£ <9 , lWMn 3+ ^l(@OLi 
* r*¥5u^g^ Lfc^CO 3 i0M n 3+ <D$L'pm X *) 
fc, Mn 3 + (D^>ft$r->ft<-r^r^^^i:ftSo * 
fc, 2lS<7)Mn 3+ ^li(?)Mg 2+ t liOTi 4 + t« 
L/c^lCfi, ZE^&O^Si2^C0Mn 3+ C0^>5> 
Klh£D. 2i@(7)Mn 3 ^ 2{©(7)Mg 2 + r*BmL/ t c^'& 
(7)4f@(7)Mn 3 *COM^Sct 9'>ftV\> dO<t9(d, Mn 
3 + co^>fl:fi7n^(7)B^S:^I^i:^ft^, ftot, B& 

fi«rfix.ys:jEffi**o«^^e - & r £ a* ma* tis, 

[0 0 3 5] ftio, «*B»^*3W^r, g^TC^Mi: 
LT'M <HTi ^r^^-tt6 <h , K^fiWttoekSO 

[0 0 3 6] ±iiELfe««^n^iffiHoB»7c*#t» 

^±C7)B^7C^M^^tf L i MzC 01-2O2XHL i Mz 
N i t-z02tC*5^"C, «5»»7C3BC oXIiN i 

HtCB. A K Co, C r (~ ~ T\ C o li L i M 

zn i \-i02icttLx<n^mm£*i% 0 ) (Dtpfrbmtt 

*xfc>ft< t i> 1 iaitOxitHftlTt) d^ 
^(Cli, *(B:3««W7C*Jcj:6*^B»S:tT9wt 
<hft6 0 

[0 0 3 7] :tLbB, A 1 ^OTt^li, ffigftftlCtt 
4- 3<ffi<7M ^-><t Lt L i MzC oi-z02XiiL i Mz N 

$kb— aUT^^^HJiftt^ + 3<ffi<7)^7j->(iC o 3 + 
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[oo38] m^. m&mmzwfzm&mz iro^ 
tz^xoi^icoxiiN i (vmxtcnttz/x 

fi, 0. 0O5^Z/X^0. 3^Wij£t5:^ 

as#*Lt\> z/x^o. oos^-cte, iE«jS*K 
\*\ — z/x^o. 3®r*ii, lEffi^Sf 

*5V>r»tBW^fiSASt&5feXj»lEltffft (XRD) (d «£ «9 IB 
ftV\ 

[0039] *3SWt£:fc5^T, IMzii, 

0. 0 0 5 SZ SO. 3 comm. £9£f£L<f;i0. 0 
5SZS0. 3^i<bt5r^^^L<, ^tl^tl 

[0 0 4 0] ft*5, . 35fCB, AU C 

^^ttfcg^TC^MO^mftZ t, B, A 1 ^Wf M 
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f)|l5L i Mz C oi-z02XliL i Mz N i i-z O2 VX S 0f 
«lt^W«ESnfc«-5ctS (g&TGlifM&tfL i , 3S^tc 
HiC oXfiN i ) <n&Rrf/Xtemkfy)<Dm&%)$:^ m 

itnm^y 6 0 ot- 1 0 0 o c c<ot&mx, 5&tm-5 

fc3ftJ»*L<, JUfrttlctt, *«#H*L ttX#Ee«« 

[0 0 4 2] ft*5, tt/$i&£d s 6 0 0*0*81 fci&v^ft 

— «^tfyf!?A»t LTiS»y ( L i 2 C 
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feftft^ «dt?fl«* $ i 00 
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L^r £tev>3*-Cfcftv\, t£oT, #m 
JO WW(:tS/^«^^«it^^«^, tKS£ 

^ s fitltSV 5: ffl ^ 5 r t & X # ft V ^ I* "CIS ft 
l\, — aSftf-, LiCoOz^LiNiOz^fijclIio^ 

oi^Ttt. «*\ ggfb^L i2 0ttft*W«c^4e^ftfc 

[00 4 5] J£*±<Oii 0 , *5SWOU^«jft€:fir 9 ^ 

tizx^o. mmfe&n<nn*&m&<n&mmbtix& 

20 *LV^«W#tt€r#-*-<5«t5«cft»9, SlWf^SlSS 
*s(g:«$nSo ¥7n*«tkTlBJB£ftoT 

[0046] coj: 9 ft rtSF&ffi6ttf>{£« <h jEfii^ftco 

50 [004 7] ft*>\ «»cof^§!»c:3^oTftfflS^<5 
<fco**»wt, W«c|R^Six5t>o-ettft< . K*^Jspw 

[0 0 4 8] £7t, *««««i:LTIi, ^^u>^7 
-^-h (EC) , ^^U^-tK^- h (DE 
C) , v^^^/U^ — h (DMC) iV^ofcKR^ 
40 *x/i'^<0'b<7), /ol^i/^-W-F (PC) -^v 

<t LTCOL iPFe^LiB Fi^(D Mgfc 7 

it^m. ^5V^^iL i C I O4 irl^o/c V A/nd^ 

xtm^z 1 ««fc l < ii 2 isw±^^« ufc t>co£ 

[0 04 9] 

t#bix5E^7C*Mi: LTT i Sr^tf 2«a^7c*(c«t 
50 S**IHft«r±ftjt*6«fc LT, *<z>H»tg*Kg-3 
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[0 0 5 0] CEffifSftlWL i Mz C 01-2O2 t L i Mz 

n i \-zoi<D<&f&) mmmwti,x. m^coLizc 

03, C03O4, NiO, MgO % T i02^f V^t, ^ 

L i Mz C o 1 - z O2 l-o^T ii^^I^t, 9 0 0t 
■C2 0NPW*fiKUT^S:m\ — LiMzNii-z 
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